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Abstract: In order to investigate the effects of repeated freezing and thawing on the quality and flavor substances
of Szechuan white Rex rabbit meat, the pH, color difference, thiobarbituric acid reactant (TBARS), texture, water-holding
capacity (WHC), total sulfhydryl (-SH) content, carbonyl content (CV) and volatile flavor substances of samples undergoing
different freezing and thawing cycles were determined. The results showed that with the increase of the number of freezing
and thawing cycles, the crude protein and crude fat contents of Sichuan white Rex meat decreased by 6.71% and 2.76%, the
L* and b* values increased significantly, the a* value decreased significantly, the pH value decreased from 6.25 to 5.39, the water-
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holding capacity decreased, and the texture deteriorated. The TBARS value increased from 0.16 mg/kg to 0.65 mg/kg, CV content

increased by 64.37%, myofibrillar protein solubility decreased by 35.85%, and -SH content decreased by 60.59%; A total of

149 kinds of volatile flavor substances were detected in the Rex rabbit meat during repeated freezing and thawing processes.

and three principal components were obtained by the principal component analysis , with a cumulative contribution rate of

80.37%; The differential volatile discriminant analysis showed that hydrocarbons, aldehydes, alcohols, ketones and acids

were the main differential flavor substances, among which the content of hexanal increased in the late stage of the freezing

and thawing process, indicating that repeated freezing and thawing promoted the oxidation of proteins and fats, which led to

the deterioration of the quality and flavor of Rex rabbit meat. Comprehensive indicators indicated that the number of freezing

and thawing cycles of Rex rabbit meat should be controlled within 3 times in actual production. The research results provide

a theoretical basis for the storage quality control of Sichuan white Rex meat.
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Table 1 Effect of repeated freezing and thawingon the nutritional composition of white Rex rabbit meat

R RRR A K5 1% B4 1% ALLRE 7 /% HEE /% L* a* b*
0 73.62%0.03°  121+0.03"  379+0.17° 24.13+0.95  5443+0.06  9.84+0.07" 5.84+0.16"
1 73.51+0.13°  1.63+0.03*  3.51+0.18"  2323%0.04" 55.64+0.04"  8.68%0.04°  6.25+0.25
2 7237+0.03° 1.43+0.03°  3.06+025  21.62+0.07° 5871107  6.42+0.13° = 843+0.62°
3 70.71+0.04°  1.50=0.01°  251+0.10° 2043+0.03° 60.09+0.51" 573+0.08°  9.54+0.16"
4 7126+0.07°  1.61+0.01°  1.95+0.03° 19.83£0.06° 6235+0.34° 4.56+024° 10.31+0.06"
5 69.51 £0.09° 1.54+0.01°  143+0.01° 18.75+0.08" 64.37+0.11> 287+0.01" 11.27+0.48"
6 68.74+0.13*  1.58%0.01*  1.17+0.06° 17.47%0.08  6558+0.78"  2.13£0.08%  11.84+0.03"
7 67.72+0.03"  1.52+0.02°  1.03+0.06° 17.42%0.01° 67.29*0.54" 1.47+0.01°  12.63+0.92"
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Table 2 Effect of repeated freezing and thawing on pH value
and water retention of white Rex rabbit meat

AR 3K pH 14 CL/% TL/%
0 6.25+0.02" 1.67+3.50° 15.64£0.00"
1 6.32+0.14°  2.08%2.02° 1833 +0.01¢
2 6.14£0.05* 2.4+0.54" 21.88+0.04"
3 6.05+0.04° 4.49+044° 2547+0.03"
4 596001 5.78+4.00° 27.65+0.01™
5 5.72£0.05°  6.56+227° 30.87£0.03"
6 569003 7.69=1.78" 32.31%0.06"
7 539£0.17°  8.13+£1.52° 32.62+0.02°
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Fig.1 Effects of freezing-thaw times on the TBARS of white
Rex rabbit meat
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Table 3 Effect of repeated freezing and thawing on texture of white Rex rabbit meat

R BRIB IR AL BN =8 A /g MR .M /mm
0 205424 £76.11™°  0.67 £0.09" 0.68 +0.07° 0.28 +0.01°
1 2189.83 +139.90°  0.64 +0.05" 0.67 +0.07° 0.26 0.02*
2 2160.39 £335.57"  0.61 +0.02"™ 0.63 +0.04™ 0.24 +0.01™
3 182579 +191.80  0.60  0.06™* 0.60 +0.03™ 0.23 +0.01™
4 1410.83 £216.78°  0.55*0.03"* 0.58 +0.01% 0.22 +0.03%
5 1198.42 £68.87°  0.51+0.04°° 0.54 = 0.04% 0.21+0.01*
6 1021.15£7490°  0.48+0.07 0.52 % 0.05° 0.20 = 0.04°
7 944.77 +32.87° 0.43 = 0.09° 0.47 = 0.04° 0.19 = 0.02°

TBARS {8 /& P-4 A b I 7 48040 2 B ) o 22 4
b, AT s AR s SR AR R R AR et S A R 3
A FEDT M2 WE T AT R E VR
7 R JG W % P TBARS fH &2 3% EF+, M 0.16 mg/kg
K % 0.65 mg/kg, HINT 306.25%. KM A
w1 AR SRR FEE I R R Y 1 i . 2 14
(P<<0.05), XARERH TR A K S H KRR
PIGH g AR, S BUR PN BRI, S22t T
G PR AL . Huang 25 F 70 R 01 A AL FR A
it TBARS 18 A 0.025 mg/kg 8 11 2] 0.043 mg/kg, 4
W T R AL

25 REFBABMANE G RAMEE SR
% v
2.5.1 RAEEM MR A IR SR G EBEEN
AT

MEI2TLE W REGR 7 KRG, BRA
VU 47 4 o I A P 6 2 R %, AN 62.84% BEAIK 2
40.31%, FF&T 35.85%. 43 Bk g 4l L5 £F
et B> TEHOUR, AR TRE RIS, B
KA EAE SR, SO A s, kA
TR F I PR B AR, & O A R 5%
TR FLAT 3 RV mh I FE B A R AR
T 17.84%, JRF W RE WL & A AR IR T LR
AYEEEAMEMN B2 mEENK, EORRE
FREESE K, VEAREEPEIC: )5 4 IRRRE R PR T
14.54%,  BIULJER 21 4 B i i PR 1 S oAk ook 2 e o 1
il 0P 185 I T B RIS, R T R A PAL i T R R
AR EAETTRRR, FEEARS &R, X

316

R DRI TS A S A AR R R B, LR £F 4
AR EAEURR 1 R 3 IR T FE T 41.82%, 1E
PR 6 XA 9 IR AR T FE T 25.69%.

65
60
55+
50

45t

TR EIE /%

40t

VRRIREL
B 2 R EFmEAIRAEEBARENMN
Fig.2 Effects of repeated freezing and thawing on the
solubility of white Rex rabbit myofibrillar protein
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Fig.4 Effects of repeated freezing and thawing on carbonyl
content of white Rex rabbit meat
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Fig.6 Total ion flow diagram of volatile compounds in Rex

rabbit meat during freeze-thaw 0 time
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Fig.7 Total ion flow diagram of volatile compounds in Rex

rabbit meat during freeze-thaw 1 time
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Fig.8 Total ion flow diagram of volatile compounds in Rex

rabbit meat during freeze-thaw 2 time
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Fig.9 Total ion flow diagram of volatile compounds in Rex

rabbit meat during freeze-thaw 3 time
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Fig.11 Total ion flow diagram of volatile compounds in Rex

rabbit meat during freeze-thaw 5 time
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Fig.12 Total ion flow diagram of volatile compounds in Rex

rabbit meat during freeze-thaw 6 time
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®4 REFHITRPMERAZELENSTHIEL (%)

Table 4 Changes in volatile components during of freezing-thaw times on the white Rex rabbit meat (%)

A% Retih 4 4% Ragn AR
Fl/min g 1 2 3 4 5 6 7
1 /% (Pentanal ) 3.36 0.77 1.22 1.05 1.31 — — — —
2 & (Hexanal ) 4.43 13.61 18.83 2426 26.19 2545 1596 18.25 19.62
3 J B (Heptanal ) 5.56 — 0.95 1.47 1.73 1.68 1.16  0.81 —
4 S8 (Octanal) 7.68 269 365 532 397 — — — —
5 +® (Nonanal ) 8.69 359 234 224 380 383 298 277 392
6 ZB (Decanal ) 10.04 1.06 050 034 0.6l 0.40 — — 0.63
ii 7 A ¥ B (Benzaldehyde ) 1048 029 035 033 046 038 032 035 042
8 + & (Tetradecanal ) 15.50 0.13 033 028 032 095 0.59 — —
9 14- + \J#&#% (14- ( Octadecenal ) 14.68 — — 0.16 — — — — —
10 4- T3k 2- S4B (4-Ethyl-2-hexynal) 910 — — — 02 020 — @ — -
11 R_-2- B (2-octanal,(E)-) 7.93 1.18  2.08 — 1.82 — 1.38 — —
12 R -2- ¥ & (2-nonanal,(E)-) 7.85 1.39  0.58 — — — 0.76 091 —
13 WA -2 Bet®E (2-heptanal,(Z)- ) 963 161 165 132 177 — — —  —
14 F %% (Octane) 1.99 049 022 027 029 042 026 037 034
15 —Z.¥% (Dichloromethane ) 3.81 1.83 — 0.55 022 — 0.59 0.80 —
16 +—#% (Undecane ) 6.37 0.39 — — — — — — —
17 + =J¥% (Dodecane ) 5.45 0.17 — — — — — — —
13 + AR dﬁ'; igfmz gl};io)hexasiloxane, 700 293 o . . o o o o
19 +wkt (Tetradecane ) 8.60 028 027 0.3l 034 0.14 0.18 042 0.64
20 +554% (Hexadecane ) 11.04 — — — — 020 037 053 025
21 7- X - =+ (Eicosane,7-hexyl-) 11.67  0.25 — — — — — — —
22 AJ% (Nonadecane ) 12.00 0.24 091 — 0.58 — 0.58 — —
23 BRI TR ( Cyclohexane, thio-) 1238 026 0.24 — — — — — —
24 Z A F ¥ (Trichloromethane ) 3.81 — 1.38 — ——  3.04 — — 1.83
g 25 ( 3_T3r 'iﬂjjz iffoiizaﬁd:fane : 930 — 035 — 047 005 013 —  —
% 26 Rk - A% ( Cyclopropane, pentyl-) 10.74 — 0.99 — — — — — 1.72
27 A IRA Tk (Oxirane, tetradecyl- ) 15.49 — — — — — 008 029 1.6
28 — ¥ A T (Hexane, dimethyl-) 1.99 — — — — 025 — 023 —
29 A% (Cyclodecane ) 14.22 — — — — 022 — 032 -
30 — ¥ K E¥ (Oxetane,dimethyl-) 5.27 — — — — 009 — — —
31 —% -+ =)% (Dodecane, dibromo- ) 11.74 — — — — 0.93 — — —
32 ZHTHA -+ A8 (Octadecane, ethylbutyl-)  18.91 — — — — 0.03 — — -
33 W ¥R T A (Cyclobutane, tetramethyl- ) 5.25 — — — — — 0.13 — —
34 = W &% (Heptane, trimethyl- ) 5.40 — — — — — — 037 —
35 ¥ IR TH ( Cyclohexene, methyl- ) 5.64 0.33 — — — — — — —
36 Z ¥R TH (Hexene, trimethyl- ) 13.18 017 — - - — - - —
37 FALHEIRLH ( Cyclohexene, 566 — 036 — —  — 026 070 137

methylethenyl- )
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gxk4
B Heoth 475 ol AR
Fl/min g 1 2 3 4 5 6 7
38 ++w ks (Nonadecatetraene ) 14.30 — 0.27 — — — — — —
39 A7# M (Limonene ) 5.63 — — 0.63 — — — —
40 IF vk (Cyclooctatetraene ) 6.68 — — 0.64 — — — — 0.38
X 41 2- AEEMTH (2-Myristynoyl pantetheine) 148  —  —  —  — 007 — = —  —
42 £+ =% (Nonadecatriene ) 14.31 — — — — 0.24 — — -
43 AMEEINTH (Cyclobutene, propenylidene-)  4.00 — — — — — — — 0.61
44 ZB% (Ethanol ) 3.09 1.35  0.69 033 — — — 1.32 —
45 ¥4 ABEE (Propanol, methoxy-) 517 023 057 — — 011 015 013 02
46 T AR IR TEE ( Ethenyl-Bicyclo-ol ) 5.54 0.76 — — — — — — 0.93
47 iE /%B% ( 1-Pentanol ) 6.56 254 3.1 465 442 382 279 3.08 342
48 iE TB% (1-Hexanol ) 8.19 1.09  0.73 1.02 1.11 1.15 0.78 0.76 1.21
49 ¥+ AN—HM (Methyl-octadecadien-ol ) 9.10 0.15 0.16 — — — — — —
50 1- F M -3- B2 (1-Octen-3-ol ) 9.47 7.99 1044 10.69 1238 1145 7.68 10.28 9.34
51 T TB: (Hexanol, ethyl-) 9.97 1.44 1.38° 0.72 0.46 1.06  0.77 — —
52 1- ¥8% (1-Octanol ) 10.74 1.45 1.39 1.26 1.54 1.64 1.42 1.27 1.31
52 2- ¥ -1- B% (E)- (2-Octen-1-ol, (E)-) 11.36 1.07 1.34 1.49 1.49 1.5 0.83  0.86 1.03
54 A T (Ethanol, ethoxyethoxy-) 11.48 0.39 — — — 0.62 — — —
55 LB (Phenylethyl Alcohol ) 14.00  0.68 — — — — — — —
56 1- 8% ( 1-Nonanol ) 11.75 0.80 038 0.29 0.5 0.74 050 035 0091
57 ¥ 3+ 5582 (Hexadecanol, methyl- ) 8.59 — 021  0.13 — — — — —
58 + & =485 (Pentadecadien-ol) 9.10 — 0.07 0.22 — — — 0.14  0.08
59 1- /%M -3- Bf (1-Penten-3-ol ) 9.47 — 019 028 033 034 023 — —
X 60 ¥ I TE (methyl-Butanol, (S)-) 8.31 — 0.15 — — — — — —
61 =¥ F )48 (Dimethyl-Octadien-ol) 10.58 — 037 — — — — 040 035
62 1- +—%58% (1-Undecanol ) 14.23 - 032  0.08 - 0.13 0.13 — 0.18
63 = ¥ A+ =8 (Dodecanol, trimethyl- ) 9.20 — — 0.35 — — — — —
R ¥ gx&%%iﬁi@etﬁ}]ﬁic)yclo, heptan-ol,- 10.67 - o3 — - - - -
65 ¥ A& 4B (Methyl-hexen-ol) 13.77 — — - 175 — — — —
66 =W HAILTE (Cyclohexanol, dimethyl-) 10.58 — — — 047 044 — — -
67 + =#%8 (Dodecanol ) 14.22 — — — 018 — — — —
68 R X E_F#B (trans, trans-nona-dienol ) 14.30 — — — 0.24 — — — —
69 BB (1-Heptanol ) 9.57 — — — — 0.99 — — —
70 KA B (Ethanol, phenoxy-) 15.82 — — — - 039 — — —
71 AR TEE (Ethanol, octadecenyloxy-, ) 16.47 — — — — 0.03 — — —
72 2- + <8 (2-Hexadecanol ) 1.55 — — — — — 0.09 0.13 —
73 A EE ( Terpineol ) 12.12 — — — — — 024 027 036
74 REEBLIACH KBS (Mannitol, decylsulfonyl-)  9.19 — — — — — — 021 —
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gx4a
5 b 4 A TR KA

+ AN\ HeiE 8 F 85 ( Octadecen-ynoic acid,

75 methyl ester ) 5.79 0.10  0.09 — — — — — —
TR o
76 + A\ B F B ( Octadecenoic acid methyl 6.34 0.07 o o o o o o o
ester )
77 RKBRABE (Decanoic acid, decyl ester ) 1431  1.80 — — — — — — —
= g v Cqe . .
7y ARTE=CE (Cabamodithiolcacid, ) 2¢ (57 071 047 027 036 123 079 278
diethyl-, methyl ester )
79 W B2 ZER B ( methanol, acetate ) 13.21 0.11 — — — — — — —
%0 TR+ =R B ( Methyl-tridecen-ol, 15.5 — o037 — - . . . .
propionate )
N\ B K F B ic aci
81 +AME K F B ( Octadecenoic acid, 518 - — o008 — - - - -
phenylmethyl ester )
82 IETER LHiBs (n-Caproic acid vinyl ester ) 7.75 — — 1.63 — — 0.8 — —
AAFTRCARBRAB (Propanoic acid, - - - - o - -
83 hydroxy-methylethy ) 1373 0.10
B + B #A A THE (Octadecanoic acid, - - - - o - o
ES 84 hydroxybutyl ester ) 16.79 0.06
Z VAR ER A T B (Pentanoic acid, - - - - o - -
85 trimethyl-hydroxy-, isobutyl ester ) 13.73 0-13
S P o
%6 MRS -+ AH B F B ( Octadecenoic acid, |, - - - _ oz — - - -
methyl ester, cis- )
87 M 2 BT AB (Isopropyl myristate ) 14.67 — — — — 069 — — —
88 = ¥4 LA B8 (Betaine) 2.11 — — — — — 0.07 — -
o e mae (e e
29 =+ =} B8 ¥ B5 ( Eicosatrienoic acid, 1431 - - - - — o017 — -
methyl ester, )
90 RJLFELKAS (Carbamic acid, phenyl ester ) 15.09 — — — — — — 025 0.18
FARAR+ R T B
91 ( Cyclopropanetetradecanoic acid, octyl-, 16.01 — - - - - - 048 032
methyl ester )
9 A THAFIRF A (Oxalic acid, isobutyl 6.1 - - - - B - — 016
nonyl ester )
93 - v9kiaEz LERAS ( Tetradecen-ol, acetate) 15.80 — — — — - — — 0.28
94 R T (D-2-Aminobutyric acid ) 2.11 008 — — — — — — —
95 5- 2L KB (5-Aminovaleric acid ) 529 013 020 — 014 — — 007 0.10
96 SR BLH RB (N-Isovaleroylglycine ) 538 012 — — — — — — —
97 + \B =8 ( Octadecatrienoic acid ) 7.00 2.35 — — — - — — -
g 98 D-2- R TE (D-2-Aminobutyric acid ) 2.11 — 013 007 — — — — —
E T.E: (Hexanoic acid ) 14.47 — 0.14  0.12 — — — — —
100 SERAAFH (Bicyclopropyl, methylester) 13.10  — 029 011 012 016 010 015 026
101 2- B & %84 (2-Myristynoic acid ) 15.84 - 037 — — — — — —
102 3- ¥ A T&# (3-methyl-Butanoic acid ) 16.19 — 060 — — — — — —
103 J % (Heptanoic acid ) 16.79 — 0.11 0.07 0.12  0.09 — — —
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k4
B3 Rt 2 % il AR
Fl/min o 1 2 3 4 5 6 7
104 - 38 TH (6-bromo-Hexanoic acid ) 19.50 —  0.16 - — - 0.21 — —
105 2- %8 (2-Bromotetradecanoic acid ) 15.81 — — 0.18 — 0.11 — — —
106  3- %3 RER (3-hydroxy-propionic acid ) 18.02 — — 0.08 — — — — —
107 3- ##+ =8 (Dodecanoic acid, 3-hydroxy-)  18.11 — — 007 008 — — — —
ﬁi‘ 108 +—# ( Undecanoic acid ) 19.50 — — 0.15 — — 0.58 047 032
109 8 (Octanoic acid ) 16.34 — — — 008 014 012 — —
110 % (Decanoic acid ) 18.01 — — — — — 136 1.42  0.74
111 W (Oleic Acid) 14.67 — — — — — — 0.57 048
112 11- 32X F&# (11-Bromoundecanoic acid ) 1581 008  — — — 024 — 033 032
113 2 # Aok 8 (Pyran, ethyl-hydroxy- ) 7.63 035 — — — — — — —
114 TH & A (Heptanone, ethyl ) 7.75 — 1.41 — — — — — —
115 ¥ 3 & (Hepten, methyl-) 7.85 — 056 044 057 069 040 046 0.73
116 A& ( Acetone ) 6.83 — — 0.09 — — — — —
gq 117 =W ekehiR (Dimethyl, dihydrofuran-dione) 526 — — 013 — — — — —
X s =8 (Octanedione ) 1204 — - 026 - - - - -
119 A 5%3K 5 °k " (nitroisobenzofuran-dione )~ 12.38  — — 017 019 016 — — —
120 ¥ (Octanon ) 6.45 — — — 006 008 — — —
121 2,5- ¥ =8 (2,5-Octanedione ) 7.75 — — — — 1.85 — — —
122 AL F AR (chloromethylene, phenyl-) 10.47 — — — — — 0.31 — —
123 ¥ &> (Levomenthol ) 11.58 0.12 — — — — — — —
124 ¥ 3K ( Toluene) 4.00 0.47 047 055 038 036 047 052 0.58
;{ 125 st = F % (p-Xylene) 509 117 050 161 066 079 035 126 1.69
% 126 KB (Phenol) 15.10 033 053 035 031 0.31 0.26 — —
127 X (Benzene ) 3.01 — — — — 021 — — —
128 Z K ( Ethylbenzene ) 4.84 — — — — — — 0.14  0.63
129 — ¥ 3LAEE (Dimethyl sulfide ) 1.84 — — — 0.22 — — 0.22 —
ﬁi 130 — W& (Dimethyl ether ) 3.08 — — — 0.30 — 0.39 — —
* 131 ANLZBE$+ g KBk (Octaethylene 1274 o - - - — o017 — -
glycol monododecyl ether )
132 #HA T Aok ( Amino-methyl-tetrazole ) 7.94 117 — — — — — — —
133 2- ;R Akek7d (2-pentyl-Furan ) 6.10 035 033 053 043 049 023 028 0.29
134 TBLEILTHAEAM (Acetoxyethyl-one oxime) — 9.35 036 0.12 — 0.23  0.07 — — —
Ju
136 F ke (Benzedrex ) 10.31 — — — 007 — — — —
137 =¥ R T AAN (Thiourea, 6.81 o - o — o4 — - -

dimethylaminomethyl )
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R4
{5288 ?ﬁf‘ %ﬂi/}(éﬁ(
A% Pt 276 PR ay

Fl/min g 1 2 3 4 5 6 7
138 L% 3 (1-Gala-l-ido-octose ) 16.21 0.21 0.1 0.17 0.1 0.08 0.12 0.14 0.21
139 —#iAkER ( Carbon disulfide ) 1.80 0.65 049 025 051 062 062 063 052

140 Bi## (Desulphosinigrin ) 19.51 1.53 092 135 143 112 1.56 — —
141  D- b & #4EF (D-Glucopyranoside ) 16.83 036 0.19 028 016 057 029 048 0.75

142 a-1- R Z#E% ( Alpha-l-rhamnopyranose ) 19.38 — 0.16 — — — — — —
143 — ¥ A ( Dimethyl sulfone ) 13.96 — — 0.95 0.71 0.76  0.85 099 093

£ 144 ¥ A4 ( Quinomethionate ) 3.09 — — — — 0.24 — — —
145 d- H##E (d-Mannose ) 15.25 — — — — 020 025 027
146 TR BB BT (PenFanow acid, 2-methyl-, ., _ o - _ - — 094 122

anhydride )
147 3k -D- )& 4% (Phenyl-D-glucoside)  15.09 — — — — — — — 025
R o b
ag AR Lt e (Methyl, 631 B B B B B s
methylpropyl-d-galactopyranoside )
x .

49 I LB -d- A4 A ( Tetraacetyl-d-xylonic 10.43 - - o - - — 015

nitrile )

K5 REFHMIRPHMEAZTEULEMESE (%) RMENTL

Table 5 Changes of total content and types of various compounds during freezing-thaw times on the white Rex rabbit meat

LM BORARR B IRARR B2RARR FIKRARR FAKRERR FHS5KRER F6RERR FTRER
5t 26.32 32.48 36.77 422 32.89 23.15 23.09 24.59
(10 #) (11 #F) (10 #) (11 4%) (7#F) (74F) (5#F) (4#)
& 7.34 4.99 2.40 1.90 5.68 2.58 4.03 8.30
- (11 #F) (9#) (54) (54) (12 #) (9#) (9#) (94)
5 19.94 21.50 21.83 24.87 24.41 15.61 19.20 19.32
g (13 #F) (14 #F) (16 #) (12 #F) (15 #F) (12 %) (13 %) (12#F)
s 2.65 1.17 2.34 0.52 1.05 227 1.52 3.72
. (5A) (34F) (5#F) (34F) (2#F) (4 ) (34F) (5#F)
” 2.76 2.00 0.85 0.54 0.74 237 3.01 222
(5A) (8AF) (8#F) (5#F) (5A) (54F) (67F) (67F)
5 0.35 1.97 1.09 0.82 2.78 0.71 0.46 0.73
(1#F) (2#F) (5%F) (34F) (4 #F) (2#F) (1#F) (1#F)
. 2.09 1.50 251 1.35 1.67 1.08 1.92 2.90
77 AR
(4#) (34F) (34F) (34F) (4 #F) (34F) (34F) (34F)
- 0.00 0.00 0.00 0.52 0.00 0.56 0.22 0.00
(0#) (0#) (0#) (27F) (0#) (24) (1#F) (0#)
. 1.88 0.45 0.60 0.73 0.60 0.23 0.28 0.29
G (3 %) (2#F) (2#) (2#) (3#F) (1#F) (1#) (1#F)
o 2.75 1.86 3.00 2.91 3.39 3.64 3.43 445
) (47F) (5#F) (54F) (5#F) (67F) (67F) (6#) (9 #)

W 15 frs, AR E AT RAGRAE B ARG E )
STREA I AR TTIR S, VIP BBk K, 3% KW 5Tk
FEbkmr, 5HARH R 2= R, DL VIP>1 ik
ANF R RO FR R ) R R, SRS IE
27 Fib &, Horh e 11 F, 235 8 Fh, WESK 3 R,
B2k 2 A, FRE 2 B, FE2E 1 Fp.

RIS RE IR T R R A Ry R
BEE. W 2R KBRS ot 255 BTV R A P AR &
o TR U Rl A 30K B R T R R AL B, R AR
R/ Y1 U 4 L S U Y SR 2 S E W /L
MEU IR 4 R s, KA R EERY T E A
Ol TR, JKHRE. 28, U, Hhoi
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Fig.15 Differential volatile discriminant analysis
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